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[Claims] 

1. An ultrasonic wave probe (l) for transmitting ultrasonic wave towards 
a specimen and receiving ultrasonic wave from said specimen in 
contact with said specimen, characterized in that the ultrasonic wave 
probe (l) comprising: 
a cylinder opening in both sides, its one end being detachably connected with 
a specimen facing to a probe body (2) opposite to the specimen and having a 
coupler (4) for adjusting a distance between said probe body (2) and said 
specimen; 

said coupler (4) is mutually separated in radial direction and detachable. 

[Detailed description of the invention] 
[Industrial field of the invention] 

The invention relates to an ultrasonic wave probe for transmitting and 
receiving the wave. 

[Embodiments of the invention] 
[0015] 

Embodiments of the invention will be described more in detail as follows 
with reference to the attached drawings. 
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[0016] First Embodiment 

Figure 1 is a plan view which shows an arrangement of an ultrasonic 
wave prove of the first embodiment according to the invention. The 
ultrasonic wave probe 1 comprises a coupler 4 which is detachably connected 
with a specimen opposite face 3 of a probe body 2. 

[0017] 

The coupler 4 is arranged such that a cylinder opening in both sides is 
mutually separated in radial direction and detachable, the coupler 4 
comprises one base coupler 5 and a plurality of precise adjustable couplers 6. 
One end 5a of the base coupler 5 has a shape for fixing to an outer peripheral 
of the probe body 2, an engagement pawl 7 provided on the outer peripheral 
of the one end 5a is engaged with the peripheral of the probe body 2 and is 
detachably connected with the specimen opposite face 3. The other end 5b 
of the base coupler 5 has a rectangular section to fit the specimen opposite 
face 3 of the ultrasonic probe 2 and the engaging holes 8 are formed in an 
inner peripheral face of the other end 5b. The engaging holes 8 are 
individually provided on both longitudinal ends of the other end 5b. 

[0018] 

An engaging step 9 is formed on one end 6a of the precise adjustable 
coupler 6. An outer peripheral of an engaging step 9 is formed in rectangular 
shape which can be engaged with on other end 5b of the base coupler 5, and 
engaging projections 10 are formed on both longitudinal ends in a side part 
of the engaging step 9. An inner peripheral face of the other end 6b of the 
precise adjustable coupler 6 is formed with same form as the other end 5b of 
the base coupler 5. Also engaging holes 11 are formed on the inner 
peripheral face of the other end 6b. The engaging holes 11 are equal to the 
engaging holes 8 of the base coupler 5 and formed with the same size as the 
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engaging holes 8 in the longitudinal ends of the other end 6b. 
[0019] 

The precise adjustable coupler 6 is constituted as above, the engaging 
projections 10 are engaged with the engaging holes 8, whereby the engaging 
step 9 is engaged with the other end 5b and detachably connected in the base 
coupler 5. In the same manner, the engaging projections 10 are engaged 
with the engaging holes 11, the engaging step 9 is engaged with the other 
end 6a, whereby the couplers 6 are detachably connected to each other. 

[0020] 

Also, on the one hand when the base coupler 5 is connected with the probe 
body 2, a distance from the specimen opposite face 3 of the probe body to an 
end face of the other end 5b of the base coupler 5 is a projecting volume HI of 
the base coupler 5. And when the precise adjustable coupler 6 is connected 
with the base coupler 5 or the other precise adjustable coupler 6, a distance 
from the end face of the other end 5b (6b) of the base coupler 5 or the other 
precise adjustable coupler 6 is a projecting volume H2. In that case, the 
shapes of the base coupler 5 and the precise adjustable coupler 6 are defined 
asHl>H2. 

[0021] 

Further, the projecting volume HI of the base coupler 5 is defined as below. 
Namely the probe body 2 structurally has a minor axial focus point F2, and 
in case that a distance between a minor axial focus point F2 and a surface of 
a specimen 54 is L (Figure 3), the volume HI is defined as Hl>L. 

[0022] 

In using the ultrasonic probe 1 arranged as above, an offset precise 
adjustment of the minor axial focus point F2 is substantially operated by the 
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base coupler 5, and a offset precise adjustment of the focus point F2 can be 
operated by the precise adjustable coupler 6. 

[0035] Second Embodiment 

Figure 2 shows a second embodiment of the invention. According to the 
second embodiment, the invention is arranged in an ultrasonic wave probe 
20 used for Color Doppler ultrasonic diagonal machine. The ultrasonic 
wave probe 20 used for Color Doppler ultrasonic diagonal machine comprises 
a probe body 21, a base coupler 5, a precise adjustable coupler 6, and an 
angle coupler 22. In this embodiment, a coupler 25 consists of the base 
coupler 5, the precise adjustable coupler 6 and the angle coupler 22. 

[0036] 

An arrangement of the base coupler 5 and the precise adjustable coupler 6 
is equal to the first embodiment which is described with reference to Figure 1. 
The same or identical parts are indicated with the same reference numbers 
as in Figure 1, thus detail descriptions about them are omitted. 

[0037] 

An engaging step 23 is formed at one end 22a of angle coupler 22, an 
engaging projection 24 is formed in the engaging step 23. The constitution 
of the engaging step 23 and the engaging (forming?) projection 24 are equal 
to the constitution of the step 9 of the precise adjustable coupler 6 and the 
engaging projection 10. The other end 22b of the angle coupler 22 inclines 
to a specimen opposite face 24(?) of the ultrasonic wave probe 21. The angle 
coupler 22 transmits and receives ultrasonic wave through the other end 22b 
inclining to a specimen 54, whereby Doppler date is accurately obtained. 

[0038] 

In this embodiment, the number of the precise adjustable coupler 6, 
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which is inserted between the base coupler 5 and the angle coupler 22, can be 
adjusted, whereby an offset adjustment of a minor axial focus point F2 is 
operated. 

[Brief description of the drawings] 
[Figure 1] 

A front view, which shows an arrangement relating to the first 
embodiment of an ultrasonic wave probe according to the invention, and a 
partial notched view of it; 
[Figure 2] 

A front view, which shows an arrangement relating to the second 
embodiment of an ultrasonic wave probe according to the invention, and a 
partial notched view of it; 
[Figure 3] 

A side view which shows an arrangement relating to a known ultrasonic 
wave probe; 
[Figure 4] 

A perspective view which shows an arrangement relating to a known 
ultrasonic wave probe; 
[Figure 5] 

Views (a) and (b) describing focus points respectively; 
[Figure 6] 

A sectional view which shows an arrangement relating to a known 
ultrasonic wave probe with a coupler; and 
[Figure 7] 

A view which shows an another arrangement relating to a known 
ultrasonic wave probe with a coupler. 

[List of the reference numerals] 
1 • Ultrasonic wave probe 
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2* - Probe body 

3 •* Specimen opposite face 

4* -Coupler 

5* - Base coupler 

5a- -End 

5b -End 

6- -Precise adjustable coupler 
6a- -One end 
6b -Other end 

7 - * - Engagement pawl 

8 - * Engaging hole 
9* - Engaging step 

10- • Engaging projection 
11 - - Engaging hole 

20- -Ultrasonic wave probe 

21- -Probe body 
22 ** - Angle coupler 

23- -Engaging step 

24- • -Engaging projection 
25 -Coupler 

50 "Ultrasonic wave vibrator 
51" Specimen opposite face 
52 --Audio lens 
53 -Coupler 
54- Specimen 

55 - - Sound transmitting medium 
55a- Projection 

F2 - Longitudinal axial focus point 
F2 - • -Minor axial focus point 
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